Patients' Opinions of Bone-Anchored vs Conventional Hearing Aids
R esu lts: P atients favored the BAHA to the conven tional bone-conduction hearing aid. Patien ts with BAHA reported a significant im provem ent in speech recogni tion in quiet and in noise, in sou nd quality, and in com fort (P C .O l). The results w ith the BAHA compared with the air-conduction hearing aid were ambiguous for speech recognition, but all the patients reported a decrease in ear infections. 
C o n clu sio n : T h e BAHA is a g o o d a lter n a tiv e for the c o n v e n tio n a l b o n e -c o n d u c tio n h earin g aid if a p atien t can n o lo n g e r u se an a ir -c o n d u c tio

PATIENTS, MATERIALS, AND METHODS
PATIENTS
The first 65 patients who were fitted with the BAHÀ at our clinic completed the questionnaires after they had used the BAH A for at least 5 months. The selection criteria for the BAHA have been reported else where.4,7,9 The patients were classified by their previous hearing aid: a conventional BCHA (BC group, 49 patients) or an ACHA (AC group, 16 pa tients). Characteristics of the patients in these two sub groups are given in Table 1 . Thirty-six patients in the BC group and 1 1 in the AC group had a sensorineural hearing loss of 45 dB or less and were fitted monau rally with the BAHA HC200 (Nobelplmnna, Gothenburg, Sweden).3,4 Thir teen patients in the BC group and five in the AC group had more severe sensorineural hearing loss and were fitted with the more powerful "super-bass" BAIiA HC220 (Nobelpharma) . 6 
MATERIALS A N D METHODS
In 1988, we began using the BAHA in Nijmegen, the Neth erlands. The institutional ethics review committee ap proved the project, and informed consent was obtained from the patients after the nature of the procedure had been ex plained to them.
Two questionnaires were used. Questionnaire A was derived from a previous study on the BAHA5 and con sisted of two questions (T able 2), Questionnaire B (Table 3 ) consisted of questions to be answered on a scale of I to 10. A score of 1 represen led the most negative an swer (extremely poor) and a score of 1 0 , the most positive answer (excellent). This questionnaire was derived from a previous study on hearing aids.0 The questions were di vided into four categories: speech recognition in quiet and i n nois e, quai i ty o f sound, and com fort.
Questionnaire A was completed 5 months after the BAHA was fitted to minimize the influence of "enthusi asm" bias and fitting problems. Questionnaire B was com pleted twice; first, in response to the conventional hearing aid and second, after the BAHA had been used for 5 months. The scores from the first session were available to the pa tient during the second session. Average score for each cat egory (quiet, noise, quality, and comfort) for the conven tional hearing aids were subtracted from the BAIiA scores to calculate difference scores (A quiet, Anoise, Aqua lily, and Acomfort), Difference scores were analyzed with the Student t test; PC.01 was chosen as the level of significance.
The differences in the subjective scores on question naire B and the differences in the audiologic (speech recog nition) scores were compared. Two speech recognition scores were available from previous studies:'1,8 the maximum pho neme score, which was derived from the speech recognitionin-quiet performanee-intensity function (depicting the per centage of correctly repeated phonemes as a function of the presentation levels10) and the speech-to~noise ratio, which was obtained from the speech recognition-in-noise test.11 Dif ferences in the questionnaire results between the patients fit ted with the BAHA HC200 (patients with a mild to moder ate sensorineural hearing loss component) and those fitted with the BAHA HC220 (patients with a more severe inner ear dysfunction) were also compared, In the AC group, the mean differences were not sig nificantly different from zero (£ test at the 5% level). How ever, in the five patients in the AC group who were fit ted with the BAHA HC220, values were significant (PC .05). In the patients who were fitted with the BAHA HC200, on average, no significant difference scores were found.
Five (8%) of the 65 patients often had difficulty clean ing the implant and surrounding skin; 15 (23%) some times; 45 (69%) never.
COMPARISON OF AUDIOLOGIC DATA AND QUESTIONNAIRE
All 65 patients took the audiologic speech recognitionin-noise test. A speech-to-noise ratio was obtained for 55 patients; the remaining 10 patients found the test too difficult.4'8 Questionnaire B shows that 34 of the 55 patients preferred the BAHA for speech recognition in noisy surroundings, six patients preferred their pre vious hearing aid, and 15 patients had no preference. The average improvement of the speech-to-noise ratio of the patients who preferred the BAIiA was better than that of the patients who preferred the previous hearing aid; -2 .5 ± 2 .2 dB vs -0 .5 ± 2 .2 dB, respec tively (PC.05). Because of ceiling effects, several patients obtained a maximum phoneme score of 1 0 0 % with conventional hearing aids and the BAHA,4 These patients were ex cluded from the subsequent analysis. Questionnaire B shows that 32 of the remaining 44 patients preferred the BAHA for speech recognition in quiet surroundings, and five preferred their former hearing aid, The average im provement in the maximum phoneme score for both sub groups was 9%±11% and 4%±11%> respectively.
BINAURAL TO MONAURAL AMPLIFICATION
Thirteen of the 14 patients who had used a conven tional BCHA binaurally completed the question about di rectional hearing. Six patients (46%) reported that the observed between die results of patients w ith a BAHA HC20G and those with a BAHA HC220. The overall sat isfaction w ith the change from the conventional BCHA to the BAHA did not seem to depend on the m agnitude of sensorineural hearing loss.
The patients fitted with the BAHA HC200 w ho had used an ACHA improved only in the occurrence of ear infections and skin irritation. More than half of the pa tients reported that speech recognition and sound qual ity with the BAHA were better than with the ACHA. Only the five patients who were fitted with the BAHA H C220 in this subgroup rated speech recognition notably better with the BAHA than with the ACHA. The nonsignifi cant differences in the scores for the AC group as a w hole (Table 4) F o r patients with an ACHA, the BAHA was fitted  b eca u se o f recurrent ear infections and because a trial pe  r io d w ith a conventional BCHA had not been a success. T h e fact that the ACHA was considered better by some o f th ese patients and that the audiologic results with the A C H A w ere also better in some of them4,8 does not mean th a t the BAHA is unsuitable in such cases, but it does mean th a t the p atien ts should be well informed about the pos sib ility o f obtaining poorer results for speech recogni tio n than those they were accustomed to. With the knowl e d g e of th e aforementioned advantages and disadvantages of t h e BAHA, it is a good alternative for the conven tio n a l BCHA if a patient can no longer use an ACHA, 
